The objective of this study was to investigate the prevalence of stress and depression within temporomandibular disorder (TMD) patient subgroups with chronic facial pain (cfp) and healthy controls and to assess possible relationships among the different subgroups. It also evaluated the correlation among pain, stress, and depression scores. Materials and Methods: A total number of 120 patients, 60 cases and 60 controls aged 20-40 years were included in the study. The study group after clinical examination was assigned into subgroups depending on the Research Diagnostic Criteria for TMD (RDC/TMD). Age-and sex-matched patients with no complaints of TMD formed the control group. Both the groups were administered the Beck's inventory of depression (BDI) and stress symptom rating scale (SSRS) questionnaires. Pain intensity was measured by the visual analogue scale. All the scores were statistically analyzed. Results: Depression and stress scores were seen more in the myofascial pain group. Depression was prevalent in 53.3% and stress in 60% of the study group. Positive correlation was seen among pain scores, depression, and stress scores (P < .001).
Introduction
Temporomandibular disorder (TMD) is a collective term for a heterogeneous array of psychosocial and physiological disorders associated with the temporomandibular joint (TMJ) and related musculature. TMD is the most common cause of noninfective and nondental pain in the orofacial region. [1] The etiology of TMD is regarded as multifactorial but the relative importance of the individual factors is still unclear. The subgroups of this entity are muscular pathology (myofascial pain) joint pathology, for example internal disc derangement and osteoarthrosis, which are not always painful. [2] Due to the ramifi cations of the masticatory system, TMD symptoms may be caused by diff erent physiological and/or psychosocial factors such as malocclusion and occlusal interferences, alterations in orofacial pain and alteration in jaw mechanics, TMD patients demonstrate elevated pain sensitivity and psychological dysfunction due to impairment in CNSmediated regulatory processes. [5] Furthermore, physical and emotional stress, along with altered adrenergic receptor-mediated responses due to gene polymorphisms can increase the chances of developing TMD. [6] The role of psychological factors varies in many cases according to the TMD diagnostic subgroup. [7, 8] In particular, a high incidence of exposure to stressful life events and elevated levels of anxiety and stressrelated somatic symptoms have been reported in TMD patients. [9] Findings regarding depression have been less consistent. Some investigators have reported elevated levels of depression [10, 11] and stress, [12] whereas others have found no diff erence between TMD patients and normal controls. [13] Overall, it has been concluded that even though no defi nitive psychological profi le has been identifi ed, small elevations in stress, depression, and somatisation have been consistently identifi ed in TMD patients. [14] Although there is no consensus regarding the percentage of TMD patients in whom psychological factors play a role, it is clear that such factors need to be taken into account, along with structural indicators to properly diagnose and plan management strategies. [15] This has led to a multidisciplinary approach including the psychological component in the management of TMD. Moreover, psychosocial factors vary according to the etiologic subgroup of diagnosis. In general, these factors are more frequently observed in patients with myogenous TMD. [7, 16] Taking these factors into consideration, the objective of this study was to analyze the role of stress and depression in TMDs and investigate the prevalence rates of stress and depression in individuals aff ected with TMD subgroups and healthy controls. Our assumption was that the levels of depression and stress are higher in patients with TMD than in controls.
Materials and Methods
The samples for this cross-sectional study were obtained from patients reporting to the Department of Oral Medicine and Radiology of the institution. The samples were selected by the nonprobabilistic method of sampling. The total sample size was 60, 30 each for the control group and the study group. The samples included male and female patients in the age group of 20-40 years. The duration of the study was 3 months. The study group included patients reporting with a complaint of chronic facial pain (cfp) of more than 6 months and TMJ-related problems. Patients who had no orofacial pain and TMDrelated signs were included in the control group. Exclusion criteria were patients with history of trauma, orthodontic treatment, and incomplete data. The study was approved by the ethical committee of the institution and informed consent was taken from the patients.
Diagnostic subgroups
Clinical data collection was performed during the daylight. The examiner was located in front of the subject for the examination of the inner mouth, the masticator muscles, and the external articulations.
Examination of TMD was performed in accordance with the Research Diagnostic Criteria for TMD (RDC/TMD), [17] in which the diagnoses were divided into three groups: Group 1: In the myofascial pain group, the patient had unilateral, dull, aching preauricular pain radiating to the temporal region, the angle of the mandible, and the occiput; tenderness in one or more of the muscles of mastication; limited mouth opening; and no radiographic evidence of joint pathology. Group 2: There were further two groups, 2A and 2B; internal derangement with reduction and without reduction.
The diagnosis of an internal derangement was based on the presence of persistent unilateral or bilateral clicking or locking of the TMJ associated with pain and diffi culty in opening the mouth.
Group 3: Articular bone (arthritic changes):
Degenerative arthritis was diagnosed when the patient had unilateral or bilateral TMJ pain and tenderness associated with radiographic changes and possible crepitant sounds in the joint.
After examination, the patients were administered the following standardized self-report instruments. Beck's inventory of depression (BDI) and stress symptom rating scale (SSRS) (Heilburn and Pepe 1985) were used to assess the presence and degree of depression and stress, respectively, in the study group. The BDI is a state measure of depression, asking patients to respond in terms of how they "have been feeling during the past week, including today." The depression inventories categorize subjects with scores ranging 1-41. SSRS measures the number and severity of stress-related symptoms with scores ranging 1-125. Pain intensity was assessed using visual analogue scale. Its scores ranged 0-10, with 0 for no pain and 10 for severe pain.
Baselines demographic were compared among the samples by using t-test. Mann-Whitney U test was used to analyze the SSRS and chi-square test assessed the BDI. Spearman's rho test was performed to assess the correlation among pain, depression, and stress scores.
Results
The study sample accounted for a total of 120 patients (60 cases and 60 controls) 75% females, 25% males). The mean age in the cases was 25 (SD ± 3.582) years and controls was 27 (SD ± 6.602) years (P > .001). The mean pain duration at the time of the assessment was 23 months.
In the study group, 48 (80%) were females and 12 (20%) were males. TMD was more commonly seen in females than males. According to the TMD/RDC criteria 1 (myofascial pain) was seen in 36 (60%) in the population and Research Diagnostic Criteria (RDC) 2A (internal derangement with reduction) was seen in 24 (40%) in the population.
According to the BDI scores, 53.3% suff ered from varying degrees of depression and 47.7% were considered normal in the study group, whereas in the control group 76.7% were normal and 23.3% suff ered from depression [ Table 1 ]. Depression was seen in 66% of the myofascial pain group and in 55% of the internal derangement group. Mean BDI score was 12.77 (SD 8.157) in the study group. 50% of the population had scores of 11.50, 75% had 17.50, and 25% had 6.5. In controls, the mean score was 6.13 (SD 6.301) Mann-Whitney U test was performed and was statistically signifi cant P (< 0.001) [ Table 2 ].
Regarding the SSRS scores, varying levels of stress were seen in 60% and very low stress in 40% of the study group. In the control group, very low stress was seen in 56.7% [ Table 3 ]. Likewise, stress also manifested in 58% of the myofascial pain group and 44% in the internal derangement group. Pearson's chi-square test was performed to assess the stress score and was statistically signifi cant (P < 0.01) [ Table 4 ]. Pain intensity levels also correlated with the depression and stress scores. Spearman's rho showed positive correlation among BDI, SSRS, and pain scores (P < .001) [ Table 5 ].
Discussion
In today's world, the common man faces undue pressure both professionally as well as in the domestic forefront causing anxiety, stress, and depression. Many stress-related disorders are now surfacing and TMD is one of them. Biopsychosocial factors such as increased anxiety levels, depression, somatization, and psychological stress play an important role in the development and progression of TMD. [18] Therefore, these factors must be considered while treating these patients to have a better treatment outcome.
In the present study, we have tried to explore the psychosocial aspect of TMD and considerable diff erences existed in the levels of stress and depression between the TMD subjects and control subjects. Depression was seen in 53.3% of the patients and stress in 60% of the patients. Patients' depression and stress levels as measured by the BDI and SSRS were signifi cantly elevated in the present study and were highly correlated with pain scores obtained at that time. These results are in concordance with previous research, signifying a potential link between emotional dysfunction and TMD. Several studies have shown a symbiotic relationship between TMD and negative eff ects such as depression and pain severity. [19, 20] Some authors have quoted high rates of psychopathology in most of the TMD patients. [21, 22] The present results are in agreement with Lundeen et al., [23] who concluded that that only a certain set of patients are clinically depressed, thereby emphasizing the role of tailored treatment therapies for individual TMD patients due to its multifactorial etiology.
In our study, data obtained using the BDI and SRRS were mainly supportive of the notion that psychological factors play a more pronounced role in TMD when pain is of muscular origin. Myofascial patients had higher depression, stress exposure, and overall pain intensity scores. Emotional dysfunctions in an individual may increase the masticatory muscle activity, which in turn may cause TMD. [24] Experimentally induced stress is found to increase masseter activation, [25] which may predispose the individual to develop TMD. These patients are more sensitive and overimprudent than the healthy normal individuals. [26] Depression is an aff ective disorder characterized by a pessimistic sense of inadequacy and a despondent lack of activity. Moderate and severe depressions are very common psychological disorders in the general population. Women in nonclinical samples have more symptoms or a more severe type of depression than men, [27] with a sex ratio of 1.5:2.1 (females:males). [28] The prevalence of depression in the population of patients with chronic pain has been estimated to be 30-54%. [29] Depression may also decrease the threshold of pain in TMD patients. [30] Several studies have stated a, unswerving association between depression and physical symptoms such as fatigue and general muscle pain, [31] For TMD, especially, depression has been shown to aff ect expression of its signs and symptoms. [32] In the present study, stress and depression were seen in 60% and 53.3%, respectively, as compared to the controls. Gerschman et al. [33] in his study reported that 18% of the 368 TMD patients experienced depression. Yap et al. and Korszun et al. found no signifi cant diff erence between comorbidity of depression in TMD and non-TMD patients. [34, 35] It is noteworthy to mention here that the instrument, viz, BDI was utilized in the present study, which actually diagnoses depression, in contrast to the Hospital Anxiety and Depression Scale or other questionnaires, which are used only for screening purposes.
Auerbach et al. [7] and Yoon et al. [36] emphasized the use of BDI, which is a proclamatory instrument for depression among other tools and diagnostic interviews for psychiatric conditions in order to recognize associated psychiatric conditions.
Stress is the response of the individual to environmental stimuli. As stated previously, TMD is linked to stress and its evaluation is important in these patients. In the present study, stress was seen in 60% of the patients as compared to the controls. Manfredino et al., [12] in his study used stress measurement questionnaires and specifi ed that among various psychosomatic conditions of the oral cavity, stress was considerably elevated in patients with TMD. Yoon et al. in their study also reported that 37% of all patients belonged to the high-risk stress category.
This study found that females (75%) were more aff ected than males with stress and depression than in the control group. This was in accordance with Auerbach et al., [7] and others who by utilizing Laskin's criteria for diagnosing TMD and the BDI, found that female TMD patients were signifi cantly more depressed than males. Parker [37] proposed that it was due to the structural diff erences between men and women in the components of the articulation, which predisposes females to TMD.
Most of our study subjects were students and professionals who were exposed to psychological stress on account of targets, accomplishments, and rapport with fellow colleagues. [38] A depressed mood is one of the signifi cant factors contributing to TMD-related symptoms in the working population. Physical symptoms such as pain in the head and neck region, eye strain, and chronic back pain can increase due to offi ce environmental factors such as the sitting posture and working for long hours on computers. This can alter the psychological profi le of the subject with increased levels of stress, anxiety, and depression. These changes may predispose the individual to develop TMD. [39] The data sets obtained from this study found a positive relationship among three instruments, viz, VAS for pain intensity, BDI, AND SSRS. The major limitations of this study include a small sample size. Future studies are recommended on a larger TMD population. A larger sample would possibly bring up more irrefutable results.
Conclusion
This study has shown the presence of signifi cant levels of stress and depression in TMD patients. This will help us to better understand the specifi c areas of psychological dysfunction in TMD to develop more effective early intervention and pain management programs for them, thereby reducing pain, depression, and medication use in TMD patients with high levels of aff ective distress. Screening for psychological factors should be an integral part of the evaluation of TMD patients. A multidisciplinary approach should be followed in treating these disorders. Tailored treatment therapies should be inculcated, paving the way for cognitive behavioural therapy in emotionally dysfunctional patients.
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